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SPACE STABLE THERMAL CONTROL COATINGS
1.0 INTRODUCTION
The potential that zinc orthotitanate possesses as a
pigment for spacecraft thermal control applications has been 
thoroughly demonstrated in past studies at IITRI (Reference 1-3).g	 Y	 P
`f
The practical realization of this potential hinges most important-
ly on pigment stoichiometry and also on the production process
and optimized preparative conditions associated with it. 	 The
"MOX" method, i.e., the use of zinc and titanium oxalate pre- n,
cursors, has the distinct advantages of simple and rapid processing,
and of controlled pigment particle size.
1
The primary goals of this program for obtaining a specifi- 3
cation quality zinc orthotitanate are:
1)	 Determination of the chemical identity of
a
TiOX ,("titanium oxalate") .
2)	 Effect of Zn/Ti ratio for Zn2Ti.04 on the
reflectance spectra and stability to ultra-
h violet irradiation in vacuum.
1
x 3)	 Optimized processing parameters for reproducibly
3
{ obtaining a pigment of the most desirable
i optical properties and behavior.
t The ultimate goal of obtaining a specification thermalAji
' control coating appears well within achievable reality.	 The	 -
studies discussed in this report are designed to yield a Zn2T04
faint as an engineering material for use on future spacecraft.T	 g	 g	 P
i
j During this reporting period', study plans were formulated !'
for the final portions of this program.
	 In pursuit of these
plans, Zn2TiO4
 pigment powders have been synthesized and paint`
t	 :.`
1-
studies have been performed. 	 These are described in the
following sections.a
c
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FIGURE 1
PROPOSED PROGRAM FLAN
d
h
1. Pigment Preparation
a. Zn2 (C204) and. "TiO precipitation
b. Mixing, Zn/Ti - 1.95 and 2.00
I	 c. Precalcine and calcine
it	 d. Evaluation x-ray analysis, reflectancelr
'r	 2. Paint Studies
a. Compositioni
j	 (1) Maximize water content
(2) maximize PFR (pigment to binder ratio)
{I	 k
.,
b. Application
(1) Maximize thickness
I	 (2) Optimize technique
c, Evaluation
E	 (1) Physical integrity
(2) Reflectance
3. Paints For Lang Term Tests
a	 Calcination: 900°C/8 hr.
'	 b. Zn/Ti Ratio: 1. 95 and 2,00
c. PBR; 7.09 and x (to be determined in 2,a (2) above)
1{
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TABLE I
FAINT COMPOSITIONS FOR WATER
4
CONTENT	 T D ES
COMPONENT A B C
Zn Tio 20 gills 210	 gills 20	 gills
PS7 S cc 6 cc 6 cc
HI O 10 ca 8 cc 6 cc,
Water Coutmt 76 66 56
'bB 7.09, Zn/Ti ratio	 1.95
*Based on 100 gills pigment
1	 '4
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(silicate--bonded, : n4) for which 96 cc of total water is required
for 100 gms pigment, and can be attributed to the coarser
particle size of Zn9T O requiring lesser amounts of liquid for
..
good wetting.
4
3, 2	 PBR Studies
tr
Y	 ti
The PBR experiments consisted of increasin g; the pigment a
_.
loa dings beyond the previous high of 7.09, to 5.51 and 10,64,
Sprcaya.bility of these pigment-rich formulations was quits good.
Examination of the cured. coatings showed them to be somewhat
softer than the 7.09 PAR samples.
	
However, the integrity of 7
these coatings appeared. to be adequate, good bonding; to the
a
ff aluminum substrate was achieved.
I
,k
Samples from these PBR studies along; with those from the n
water content studies moire now beinc measured for reflectance.
3.3	 W-Vacuum Studies _:	 tir.	 i
The results of a 1000 } S11 test for various silicate- }
banded Zn,>TiO, coa tings are shown an Table II. 	 These data
weave venerated by MSFC in the l.atter part of 1977 and fare, bein gg^ I
presented in this report for documentation,	 The following j
sample variables were examined in this test
r
r 1,	 Pigme-nt--to ^hinder ratios of fib. 26, 	 5 ,. 3 2 , and,
7, 09,
f
1
_2	 Pi-ment calcination temperatures cat 9004 and'" .
r`
d
y^'.1 0 	 0 n1/V^ ♦ 55
3.	 Zn/Ti ratios for the pigment of 1.95 and 1.00.
f
As the data show, all samples exhibited excellent stability.
i
Chances in ^N were all les s than 0,01.	 In v ewe of these very:.
limited Ac ' s, I-)eha,vioral trends as t-a function of the above
listed variables are not evident. ^..:
t
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TABLE II
STABILITY OF Zn 2 Ti 04-S ILICATE PAINTS
CALL.
SAMPLE
N0.
Zn/Ti
RATIO
TEMP
°C PBR 'INITIAL 'a1000 ESH
M2 1.95 900 4.26 .192 .006
M6 1,95 900 5.32 .169 .006
11,110 1.95 900 7,09 .153 .004
M4 1..95 1050 4.26- ,228 .004
r	 is M8 1.95 1050 5.32 .203 .003
M12 1.95 1050 7.09 .205 .005
M17 2.00 900 4.26 .190 .006 r
M14 2.00 900 5,32 ,183 .003.
M22 2.00 900 7.09 .154 .003
i I^ M20 2.00 1050 4.26 .230 %008 ^;
M16 2.00 1050 5,32 .225 .004
w
.E M23 2.00 1050 7.09 .198 .006 f
i
is
I
p fa
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f a 3.4	 Potential Haldt^are Applications
j G Interest in silicate-bonded Zn,TiO 	 Paintsappears
to be Growing in sectors outside of NASA,	 As reported in
3
IITRI D6118 -17 (MLR) ,	 samples Caere submitted to Mr, Carl Maas
t
:
of Aera j et: Elec trosys tatns Company, 	 Aeroj et test.s reveale d 4
oodmechanical prepert.iea for this paint.
More recent communicat ion has been with M. Sc hellh, 4L
of Sandia Laboratories, G. Burson and R. Ghampetier of
Aerospace corporation, an -1 A. Rubin of 1erojet, as Y,-oll as 1
with Mr, Maw	 Paint samples were prep ared can. Kovlar composite
- sub,-; t :aces supplied by Sandia.	 Cood bondin- was achieved can
this pol ymeric material which was abraded with '" t10 cloth	 washed
.,	 .;. wi th an alkaline detergent , dried, and printed with PS 7 X-rior to
paint application.
There is a good possibility that IITRI's %mlTiO - silicate
1 coating ma-y= bil specified for fli ght hardware with t hash	 11e afore-l
mentioned people are insol^Yed.	 It is rec oc.T.A.z.ed by tho piaz tie
involved that the pain t is still developmental and has i1c	 reached
an engineering specification stage.
3
*e are now in the final portions of this prograi,,Az.	 The
' last major it;elli urill, I-ie a long term j. V-v ctium tos't involvin g the
x bent paint candidates in terms cif ease: of al plic.abilit^ , mechanical
wr properties, and high reflectance. 	 These samples are ncow bein
prepared.
t Respectfully tiubtaittod,
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